Results There were 155 (64.3%) traumatic SCI (TSCI) and 86 (35.7%) non-traumatic SCI (NTSCI) patients. In TSCI, the male to female ratio was 4.3:1, and in NTSCI it was 1.5:1. Road traffic accident was the most common cause of TSCI (52.9%), followed by fall from height (32.9%). Acute disc prolapse was the most common cause of NTSCI (29.1%), followed by degenerative disc disease (26.7%) and tumors (17.4%). Paraplegia (41.3%) was more common in TSCI, the level of injury being thoracic in 61% of cases. Cauda equina syndrome was the most common presentation in NTSCI (40.7%). Conclusion Road traffic accident was found to be the main cause of TSCI in Kuwait, whereas acute and degenerative disc lesions were the leading causes in NTSCI. Prevention strategies should be directed toward these causes to reduce the incidence of SCI in Kuwait.
Introduction
Spinal cord injury (SCI) is a devastating condition which results in serious permanent disability. It has a great impact not only on the quality of life of the individual but adds to the financial burden of the family and accounts for significant strain on health care system and the society. This is because in addition to loss of productivity, a person with SCI requires life-long follow-up to prevent and treat secondary complications [1, 2] . Adequate epidemiologic data regarding traumatic SCI (TSCI) and non-traumatic SCI (NTSCI) are necessary to put prevention strategies in place. It also helps in establishing health policies for acute and rehabilitation care facilities and to project plans for future requirements.
Most of the published research on epidemiology of SCI are from the developed countries [2] and mainly on TSCI [3, 4] . Epidemiologic data are also available from some countries in the Middle East, including Jordan [5] , Turkey [6, 7] , Qatar [8] , Saudi Arabia [9] , Iran [10] , and United Arab Emirates [11] . There is relatively less literature on the epidemiology of NTSCI worldwide [3, 4] , and to our knowledge none from the Middle East countries. This study provides the epidemiological data of traumatic and nontraumatic SCI in Kuwait to add to the global repository on epidemiology of SCI.
Physical Medicine and Rehabilitation Hospital (PM&R), is a specialized hospital that provides inpatient rehabilitation services to the whole of Kuwait and receives referrals from its five regional general hospitals. It is an 88 bed hospital with a multidisciplinary rehabilitation team which includes physiatrists, physiotherapists, occupational therapists, rehabilitation nurses, social workers, prosthetic/ orthotics (P&O) specialists, speech and swallowing pathologists and psychologists. Acute care of TSCI patients is managed in the regional hospital by the orthopedic surgeon and NTSCI by neurosurgeon. These patients are later transferred to PM&R Hospital for rehabilitation.
Methods
All SCI patients above the age of 18 years who were admitted to PM&R Hospital between January 2010 and December 2015 were included in the study. The data were retrieved from their medical records. The demographic data, including age, gender, etiology, neurological, and vertebral level of injury were noted. The neurological assessment was done as per the International Standards for Neurological Classification of Spinal Cord Injury (ISNCSCI) and AIS grades (American Spinal Injury Association Impairment Scale) were established. Re-admissions of the same individual were excluded from the study.
Statistical methods
Statistical Package for Social Sciences, (IBM SPSS Statistics 23, IBM Corporation, Armonk, NY, USA 2014) was used for data entry and analysis. Categorical variables were described using numbers and percentages while continuous variables were described with mean and standard deviation. The Pearson χ 2 -test or Fisher's exact test were used to assess the association between two categorical variables wherever appropriate. Age was compared between two independent groups using independent samples t-test, while one-way ANOVA test was used to compare between more than two independent groups. A p-value <0.05 was considered statistically significant.
We certify that all applicable institutional and governmental regulations concerning ethics were followed for this research.
Results
A total of 241 patients were admitted to PM&R Hospital with SCI during the period 2010-2015, among which TSCI were more in number than NTSCI, 155 (64.3%) vs. 86 (35.7%) ( Table 1 ).
Gender and age
Males outnumbered females with an overall ratio of 2.8:1. In TSCI, the male to female ratio was 4.3:1, whereas in NTSCI it was 1.5:1. This difference in male to female ratio between TSCI and NTSCI was statistically significant (p = 0.001). A significant difference was also noted between the TSCI and NTSCI patient groups in their age distribution (p < 0.001). TSCI showed more prevalence in the younger population, with mean age of 36.4 ± 14 years, whereas, the mean age for NTSCI group was 51 ± 16 years (Table 1) . 
Level of injury and neurological level
In TSCI thoracic vertebral fractures were most common 61 (39.4%), followed by an equal number of lumbar 47 (30.3%) and cervical fractures 47 (30.3%). In NTSCI, lumbar level lesions were more common 37 (43.0%) followed by thoracic 26 (30.2%) and cervical 23 (26.7%) ( Table 1) . According to neurological level, paraplegia was more common in TSCI 64 (41.3%) followed by tetraplegia 47 (30.3%) and cauda equina syndrome 44 (28.4%). In the case of NTSCI cauda equina syndrome was the most common presentation 35 (40.7%) followed by paraplegia 28 (32.6%) and tetraplegia 23 (26.7%) ( Table 1) .
ASIA impairment scale (AIS)
There was a significant difference in AIS grades on admission between TSCI and NTSCI patient groups (p < 0.001). AIS A was more in numbers in TSCI, 52 (46.8%) compared to only 6 (11.8%) in NTSCI. Among the incomplete NTSCI cases, AIS grades C 27 (52.9%) and D 18 (35.3%) were more common (Table 1 ).
Discussion
Total of 241 patients with SCI were admitted to PM&R Hospital for rehabilitation from 2010 to 2015 of which 155 were traumatic and 86 non-traumatic SCI. The male to female ratio of 4.3:1 for TSCI in Kuwait has now decreased compared to the ratio of 7:1 reported in a retrospective study done from the same center during the period 1991-1999 [12] . The ratio is also lower than that seen in other Middle East countries which ranges from 9:1 in Saudi Arabia [9] and in United Arab Emirates [11] [10] . Our ratio is comparable to the general international trend as reported in a review of literature on epidemiology of SCI [13] . In non-traumatic cases of SCI the male to female ratio was 1.5:1 since both genders have similar risk factors related to advancing age [14, 15] . TSCI was predominant in young males with mean age of 36.4 years as reported in most countries [2, [5] [6] [7] [8] [9] [10] [11] [12] [16] [17] [18] [19] . Countries like Finland [20] and Korea [21] show a trend toward higher age group with a mean above 40 years, the highest being reported in China with a mean 50.1 ± 15.5 years [22] .
RTA was the most common etiology (52.9%) in Kuwait (Fig. 1 ) similar to the reports from most countries Fig. 1 Causes for traumatic and non-traumatic SCI worldwide [2, 5, 7-9, 11-13, 16-19, 21] . The rate of RTA is much less compared to other Middle Eastern countries [23] like Saudi Arabia (85%) [9] and Qatar (72%) [8] . The present study shows that the number of SCI due to RTAs in Kuwait have reduced to 52.9% from 64.4% which was reported in in a study from the same center 15 years ago [12] .
In TSCI, low level injuries-paraplegics and cauda equina syndromes constituted 69.7%, similar to other countries in the region-Jordan [5] , Turkey [8] , Iran [10] , and United Arab Emirates [11] . However, Qatar [7] and Saudi Arabia [9] reported higher number of tetraplegics. In NTSCI mainly incomplete injuries AIS grades C and D (95.7%) were observed. Table 2 shows comparative epidemiological data from some of the Middle East countries.
The most common etiology for NTSCI in Kuwait was found to be acute disc prolapse (29%), followed by degenerative disc disease (26.7%). Cauda equina syndrome secondary to acute lumbar disc prolapse was the most common neurological presentation (40.7%). An epidemiological study on NTSCI involving nine countries from Western Europe to North America, as well as Australia and India [24] reported degenerative disease (30.8%) as the most common etiology followed by malignant tumors (16.2%).
Limitations
This is a single center, hospital based, retrospective, descriptive study from a tertiary rehabilitation center in Kuwait, providing comprehensive inpatient rehabilitation program for SCI in Kuwait. Our data include most of the patients who had moderate to severe SCI. However, patients with minor neurological deficits following SCI who were managed in the regional hospital or those who attended only out-patient services in our center could not be included in the study as their data was not accessible. SCIs associated with severe injuries resulting in death at the site of accident, during transportation or in the acute stage are not accounted for in our study.
Conclusion
Road traffic accidents were found to be the main cause of traumatic SCI. Acute and degenerative disc lesions were the predominant cause for non-traumatic SCI. Prevention strategies should be formulated to focus on these causes to reduce the incidence of SCI in Kuwait. Establishing a spinal cord injury national registry covering all the hospitals in Kuwait would provide a clearer picture on the epidemiological profile and help to improve the services for SCI rehabilitation in Kuwait. 
